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1 
This invention relates te commutators for 
dynamo electric-machines and more pgticuarly 
te a commutator construction wherein the com- 
mutator segments a-e insulated and encased by 
a mass of molded resinous iulating material te 5 
fm a itary stcture. This invention also 
relates te the method of making suçh a commuta- 
ter. 
The problem  the design of coutars is 
te h01d g plura]ity of commutator bars in a circle 10 
with extreme accuracy. ThCë commtator bars 
must be held in an elastic systemto allow for 
movement due te thermal an centrfugalforces. 
is system.must llow thé bars te more under 
the stresses inv01ved but with a minimum 0f mis  15 
alignent beween bars as a result 0f the motion. 
In conventional commutator const'uctions, he 
bars are normally.supported at their ends only 
se that each bar is ieffeCt a beam su.ppord 
ai ifs ends.. This fact plaes a limitation on the 20 
length of conventional commut$ors due te the 
laCk of.suPp0rt.at he center Of the bars. The 
bars must normally.be clamped in a way whih 
permits the pressre with Which hey are held te 
be adjuste.. Fur£hermorC the bars must'be pé- 25 
stresed by the SUpPorts,-whic h must bè ïnsula:ged 
fr0m the bars, yet the tress on the,supports must 
Oot exceed the elastic mit of She materi]s. 
Usual!y, a pair of V2clamp,ringsengageV-shaped 
s[ot at £he ends ofhe bars, however, thi s meth- 30 
od o support ProdUces. a.bowing, of the bats out: 
wardly ai the centef and the overanging por- 
tions of the bas béYohd th e ciamping rïngs aise 
tend te bow 0Utwadly. " " 
An objeçt dr this invention is te provide an tre- 5 
proved Commutator C6nstructi6n. 
Anotherob]ect Of his ièntion is te provide, a n 
tmProved mëthod of making a commfiator 
A ft]er ogject 0f this ifivenon is t6provide 
an proved c0mmutaor construction Wherêïn 40 
the commutator bars are insulated and held in a 
unitary structure b}-a ,mass of resnus.molded 
fi)su]at!ng material. 
Yet anoher object of this invention is te pro- 
vide n imprved-c0mmutà ëonsrhci0in 45 
whichthë'uPpòrt fdrhë ommfiab, bai 
tributed per.theh" lpgh. 
rthr ,0bjêc and ..adçantages of thts inven- 
tion wiI1 become apparent and the inventioWill 
be better,understoed frm the follong descriP- 50 
tionrefeTing fo the adcompànng dra.wing, and 
the features of novelty which haracterize this 
vention will be p0ind eut with particularify 
in the claires aexedto and forming a part of 
thi peciflc.ation . .- 

2 
In accordance w!th one aspect of Shts invention, 
there is-provïded a commutator Construction 
comprising, a plurality-of evenly paced commu- 
tarer bars, each of the bars having one or: more 
transverse openings formed therein. These 
transve;se openings are arranged in circu,mfer- 
ential alignment and an annular ring is arrnged 
in each OpeïAng. -A mass of molded reSinous 
sulating material -fills the spaces between the 
bars ànd the porti0n Of the-bàr 0penings un- 
occupièd by the annular .ging, .thUS ferming a 
unitary structure. A:.pair of-meurt:ring mernbers 
are prbvided adapted te .be securêdt0 a Slaf.t.anl 
resp4ctively engaging the ends of the  ,mblded 
structure. M-eans àre provid'ed for clamPirïgthe 
two niounting members together o that the com- 
mutator stlucture :ïS tig.htly engaged ànd the 
moùnting members may bé provïded with Open- 
ings therein/in 0rder -t0 adroit ventflating air: 
the interior of the armature cere Furthermore, 
one of the m0unting .members may be Slïghtly 
elastic te aïlòw for axiat expansion of the strfic - 
ture.    ' ..... ,-- 
This type of commutator is constructed by pro- 
viding d plitannular ring anda plurklity of coïn- 
mutator bars, each having a transversë opening 
,fonrëd tlïeein. The bars are assenïbled0ri the 
anriUlar ring, by means of the transverse open- 
ings, and.rneans are provided to insùlate the rïng 
frein :1ié 5ars. The «ends of the .ring are now 
j oinedi hs :by bra#,ing, arid.the ring: with the :bars 
arrangèd therèon is then plac6d in a: m01d,!the 
mpld being ïSi*0vdèd with means for spacing he 
bars. The ifiner:surfaCes oI the bars are pro- 
ided wlth a :slight taper and afer arrangenIènt 
and spacïng in the mold, g taperedplug is"C- 
srted in the central opening ïormêdby :the lars 
t0 exPàd the" ,ba.r against the annular ring. 
Peinbfis molding materiaI iS then introduced 
int0 thWnio.ld,s0 as te fill the spaces between the 
bgrs a:nd the portion of the.transverse bar opn- 
ings unoccupied by the nnular ring.- This'mate- 
rialis thon hardened-in anY suitable mamier. 
The plug is thon removed and the :mol'd diss- 
Sëmblëd leaing the reultantunitary C0mmuta- 
tbr structure. Thé sti, ucturefnay th-en be mei/nt- 
ed 6ri n arbor and th6 eXtëri0r surfaCe:of-'the 
barS suitàblymàehined. , - " " - 
!2eferring now. to the drawing, Fig. 1 is a side 
elevational view, partly insecti0ri, illustrating 
the improved Commutat0r construction of this::in-, 
vention; I.'g. 2  is a cross-sectionar view .talen 
along the line --2 of Fig. 1; Figs, 3,' 4; 5krid 6 
illustrate the mëthod of making the niprèvêd 
commutator Construction Of this inVent!dri-ànd 
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Fig. 7 fllustrates an alternative method of 
sulating the annular ring from the commutator 
bars. 
Reïerring now to Figs. 1 and 2, there is shown 
a plm'ality oï commutator bars I having suitable 
risers 2 for connection to the armature windings 
of the machine (not shown). The bars I are cir- 
cumïerentially arranged to provide a commutat- 
ing surface and each bar is provided with one or 
more transverse openings 3 ïormed therein. Each 
bar is also provided with a slight taper 4 on 
inner surface, îor reasons wlich will be herein- 
after described. The openings 3 are arranged in 
circumferential aligmment and an annular ring 
5 is arranged therein, the ring 5 being suitably 
insulated ïrom the bars I by Insulation 6. 
mass of molded resinous insulating material fllls 
these spaces between the bars , as at 7, and the 
portion oï the bar openings 3 unoccupied by the 
bars 5, as at 8. This provides the insulation 
tween the bars and joins the bars I and rings 
to form a complete unitary structure. 
In ortier to mourir the molded commutator 
structure thus ïar described on a shaït, a pair 
of mounting members 9 and 10 are provided 
adapted to be secured to the shaft Il in any 
suitable manner. These mounting members 
and I{} engage the ends of the bars I and are 
lnsulated thereïrom by suitable cones 12 and 
The mounting members 9 and I{} are clamped to- 
gerber by boits 14 (on!y one oï which is shown) 
in ortier to tightly grip the molded commutator 
structure and may be provided with a plurality 
of suitable oDenings 5 therein in ortier to ad- 
mit ventflating air to the interior oï the arma- 
ture core (mot shown). The web section I$ of 
the mounting member l0 may be formed so as to 
have some elasticity in ortier to permit axial ex- 
pansion oï the commutator structure. 
In the construction oï the commutator oï Figs. 
1 and 2, a plurality of bars [ is provided, each 
having one or more transverse openings  formed 
therein. A split annular ring 5 is provided and 
the bars I are assembled on the ring 5 by means 
of the transverse openings 3. l%r this assembly 
operation, the ends of the ring 5 are separated, 
as shown at I in Fig. 5. The annular ring 
may be pre-insulated as at 6 by suitable con- 
tinuous insulation surrounding the entire ring 
except the ends I. Alternatively, insulation 
may be provided on the inner circumferential 
surface of the ring 5 oniy, as shown at 15 in 
Fig. 7. In this case, the insulation 15 could be 
applied to the inner surface of the ring 5 by a 
suitable adhesive. After the bars I bave been 
assembled on the ring 5, the ends I are joined and 
connected together in any suitable manner, as 
by brazing as shown at 19 in Fig. 6. The ends 
I are then insulated as at 2. The ring and bar 
assembly is then inserted in a suitable mold 
having a cavity portion 22 and a cap portion 
secured to the cavity portion 2 in any suit- 
able manner, as by bolts 24. The cavity portion 
22 and the cap portion 23 may be provided with 
suitable spacing veins 25 and 29 respectively for 
spacing the commutator bars I, or the bar may 
be spaced in any other suitable manner. A ta- 
pered plug 2 is then inserted in the central 
opening formed by the commutator bars I and, 
mating with the tapered surface  on the inner 
surfaces of the bars I, expands the bars I out- 
wardly against the rings 5. Mold sea]s 28, formed 
of suitable material such as rubber, are seated in 
grooves in the mold portions 2  and 23 and press 
against the plug 

After the mold 21 has been assembled with the 
ring and bar assembly therein and the plug 2 
inserted in the central opening, a suitable resin- 
ous molding material is introduced into the mold 
5 fllling the spaces between the bars I and the 
portion of the openings 3 unoccupied by thi bars 
5. The molding material is then hardened in 
any suitable manner, the plug 2 is removed, and 
the resultant unitary structure is then removed 
) from the mold 21. 
The resinous molding material used in the 
construction of this commutator may be a suit- 
able casting resin which will harden under the 
influence of heat or through an oxidation me- 
]. dium. Such resinous casting materials may in- 
clude copolymers of styrene and other copoly- 
merizable materials for example styrene and an 
Unsaturated alkyd resin, styrene and a cross- 
linking agent for example divinyl benzene, or 
20 styrene and dialkyl phthalate, etc. It will be also 
readily understood that the improved commu- 
tarot construction of this invention could be in- 
jection motded for example with such plastic 
materials as chloro-trifluoroethylene or tetra- 
25 fluoroethylene, etc. The structure could also be 
pressure molded with a suitable phenolic resin 
or a silicone resin, etc. The resinous molding 
materials pointed out above are, of course, only 
examples of many resins well known in the art 
30 and it wi!l be readily understood that any suit- 
able resinous molding material or process may 
be utilized. It will a]so be readily understood 
that the ring 5 may be circular in cross section, 
for instance in the form of steel wire, or may 
5 bave any other suitable cross-sectional shape. 
It will now be readily apparent that this im- 
proved commutator construction and method 
produces a superior commutator design wherein 
the initial stresses are considerably lower than 
40 in a conventional commutator construction. 
Furthermore, in this construction the bar load- 
ing is more uniform along its entire length and 
is divided over any appropriate number of rings, 
whereas in conventional commutators, as indi- 
45 cated above, the load is taken at each end of the 
bar. In this construction, the bar deflections 
will be more uniform along the length of the 
bar. Axial expansion can take place in this im- 
proved commutator with practically no restric- 
50 tion since the supportin.g shell need on]y be strong 
enough to center the commutator when running 
and to take torsional vibration. In conventional 
commutators, however, the bound-up pressure 
may double with an increase in temperature of 
55 120° C. because of the greater coefficient of ex- 
pansion of copper bars as compared with the 
steel supports. A cost saving is effected in this 
construction since the copper stresses are low 
and hence silver bearing copper bars are hot 
60 required. A large moment of inirtia is hot re- 
quired in the mounting members 9 and  and 
therefore they may be of small section effecting 
a considerable saving in length. During the as- 
semb!y, as described above, the bars  are 
65 squeezed outwardly against the insulation $ 
under ring 5 by the tapered plug 2. The squeez- 
ing pressure may be several rimes the normal 
centriïugal force so that the bars will be flrmly 
seated without spinning the commutator. Fur- 
7O thermore, this squeezing action tests the rings 5 
for mechanical strength so that there need be no 
subsequent fear of bursting during operation. 
An additional purpose of this squeezing action is 
to expand the rings 5 and therefore the space be- 
75 tween adjacent segments during the moldtng 
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pertod. When thts is done, arch pressure will 
be created between the commutator segments 
when the tapered plug is removed. This arch 
pressure, in effect, preloads the rings 5 and there- 
after, the expansion of the rings due to cen- 
trifugal force will be less than if «rch pressure 
had not been introduced since when the rings 
expand there is a decrease in arch pressure tend- 
Ing to subtract from the increment of centrifugal 
load applied. This construction also provides 
more aiailable space for ventilating air under the 
commutator since the depth of the bars may be 
decreased, which also effects a further saving in 
material cost. 
While I have illustrated and descrtbed a par- 
ticular embodiment of this inientioni further 
modifications and embodiments will occur to 
those skilled in the art. I desire it to be under- 
stood» therefore, that this invention is not lim- 
ited to the particular embodiments shown and 
I intend in the appended claires to cover all 
modifications which do hot depart from the spirit 
and scope of this invention. 
What I claim as new and desire to secure by 
Letters Patent of the United States Is: 
1. A commutator comprising a plurality of cir- 
cumferentially arranged eienly spaced segments, 
each of said segments having a transverse pas- 
sageway formed therein, said passageways of said 
segments being in circumferential alignment» an 
annular ring arranged in said passageways and 
engaging the inner walls thereof for supporting 
said segmentsi means for insulating said ring 
from said segmentsi a mass of molded resinous 
insulating material fllling the spaces between 
said segments and the portions of said segment 
passageways unoccupied by said ring for binding 
said segments and said ring into a unitary struc- 
ture, and mounting means engaging the inner 
surfaces of said segments and adapted to be 
mounted on a shaft. 
2. A commutator comprising a plurality of cir- 
cumferentially arranged evenly spaced segments, 
each of said segments having a transverse pas- 
sageway ïormed therein» said passaieways of 
said segments being in circumferential align- 
ment, an annular ring arranged in said passage- 
ways and engaging the inner walls thereof for 
iupporting said segments, means for insulating 
said ring from said segmentsi a mass of molded 
resinous insulating material fllling the spaces be- 

6 
tween said segments and fllling the portion of 
said segment passageways unoccupied by said 
ring for binding said segments and said ring into 
a unitary structure, a pair of mounting members 
,5 adapted tobe secured to a shaft and respectilely 
engaging the inner surfaces and the ends of said 
segments, and means for clamping said mount- 
ing members whereby sald segments are tightly 
gripped. 
lo 3. A commutator comprising a plurality of cir- 
cumferentially arranged evenly spaced segments, 
each of said segments havtng a transverse pas- 
sageway formed theretn, said passageways of 
satd segments being in circumferential align- 
15 ment, an annular ring arranged in said passage- 
ways and engaging the inner walls thereof for 
supporting said segments» means for insulating 
said ring from said segments, a mass of molded 
resinous insulated material fllling the spaces be- 
20 tween said segments and the portion of said seg- 
ment passageways unoccupied by said ring for 
binding said segment and said ring into a unitary 
structure» and a pair of mounting members 
spectiiely engaiini the inner iurfaces and the 
25 ends of said segments, said mounting members 
haiini annular web portions respectiiely adapted 
to be secured to a shaft» one of said web portions 
being more elastic than the other to allow for 
axial expansion of said structure. 
30 DOIAI.D 1. MEIER. 
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